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Careful revisions have been made in this exceptional
text . . . heightening its value as prime source for
the medical student on the first-year level. The re-
gional organization of the text parallels closely the
procedure followed in the majority of laboratory
courses. The flow of the text covers the natural main
divisions of the body (Thorax, Upper Limb, Head
and Neck, etc.). The most recent advances in knowl-
edge of functional anatomy are included, while sur-
face anatomy and radiographic anatomy are beauti-
fully covered in word and picture. The authors stress

New! Mizeres and Gardner—Methods

This new dissection manual is different in concept
from others currently in use. It is a clear, straight-
forward student’s guide to proper technique. Every
small maneuver in the dissection is covered—region
by region, step by step—as the authors lead the
student through the entire human body. Beginning
with the simpler areas of the upper limbs, followed
by the back, thorax, abdomen and pelvis, it leaves
dissection of the more difficult head and neck to be
performed concurrently with or following the study

This fresh and challenging new laboratory manual is
effectively organized to save you time during the lab-
oratory period of introductory courses. In an ex-
planatory section immediately preceding each experi-
ment, the microbiological principle or phenomenon
involved is fully described and discussed. This gives
the beginning student the opportunity to become
thoroughly familiar with the background and pur-
pose of the experiment in advance of the class ses-
sion, eliminating the necessity for time-consuming
explanations by the instructor. A list of required

Students taking a single course in chemistry, elective
or required, must have a text thorough enough to
acquaint them with the fundamentals of inorganic,
organic and biological chemistry—yet simple enough
in presentation to create and maintain interest. Dr.
Routh has designed his text to meet this problem.
He has written it solely for the one-year introductory
course in the fundamentals of chemistry. So skillfully
has he covered the subject that the text is fully un-
derstandable and inviting even for students who have

New (2nd) Edition! Gardner, Gray and 0’Rahilly— Anatomy

living anatomy rather than anatomy of the cadaver,
and they emphasize the interrelationship of structure
and function. More than 200 illustrations have been
revised or replaced for this New (2nd) Edition,
each selected for clarity in demonstrating teaching
highlights. '

By ERNEST GARDNER, M.D., Wayne State University; DONALD
J. Gray, Ph.D., Professor of Anatomy, Stanford University;
and RoNAN O’RAHILLY, M.Sc., M.D., Professor of Anatomy
and Director of the Department of Anatomy, St. Louis Uni-
versity. 1006 pages, 7”7 x 107, with 575 figures, 67 plates.
17.50. New (2rnd) Edition!

of Dissection

of neuroanatomy. This is not an atlas of anatomy,
nor does it describe or illustrate the anatomy which
will be seen at the completion of a successful dissec-
tion. Instead, every word and illustration is devoted
to showing the student how and where to locate and
dissect the proper nerve, vessel, muscle, ligament, ete.
By NicHoLAs MizeRes, Ph.D., Assistant Professor of Anat-
omy, Wayne State University College of Medicine; and

ERNEST GARDNER, M.D., Wayne State University College of
Medicine. 96 pages, 7” x 10”7, illustrated. $3.25 New!

New! Bradshaw—Laboratory Microbiology

equipment, media, and organisms precedes each ex-
periment. Here are but a few of the 60 experiments:
Hydrolysis of Gelatin—Alcohol Production of Yeasts
—Production of Hydrogen Sulfide by Microorgan-
isms—Effect of Ultra-violet Radiation—Effect of Os-
motic Pressure—Evaluation of Antibiotics by the
Filter Paper Disc Method. Tear our report sheets,
punched for 3-ring binder, are included.

L. Jack BrabpsHaw, Ph.D., Associate Professor and Chairman,
Department of Microbiology, San Bernardino Valley College,

San Bernardino, California. 289 pages, 7V4” x 10%4", illustrated,
5. . New!

New (3rd) Edition! Routh—20th Century Chemistry

never had a course in chemistry. Dr. Routh stresses
the principles underlying all chemical knowledge and
the application of these to specific uses in everyday
life. This New (3rd) Edition contains a new chapter
on nucleic acids and nucleoproteins, plus new ma-
terial on glucagon, thyroid hormones, parathyroid
hormones, steroid hormones.

By JosepH I. RoutH, Ph.D., Professor of Biochemistry, State

University of lowa. 489 pages, 6%” x 934", with about 277
illustrations. About $8.50. New (3rd) Edition—Just Ready!

Gladly sent to teachers on approval

W. B. SAUNDERS COMPANY West Washington Square o Phila. 5, Pa.  sc 7-26-63

Please send and bill me for the following books:

[7 Bradshaw—Laboratory Microbiology, $3.75
[J Gardner, Gray & O’Rahilly—Anatomy, $17.50

[0 Routh-—20th Century Chemistry, about $8.50
[0 Mizeres & Gardner—Methods of Dissection, $3.25
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Single-crystal regions in a sputtered
film of the thermoelectric compound,
bismuth telluride. The film (approxi-
mately 3 microns thick) is grown by
bombarding a cathode source of the
compound with ionized atoms of
argon. Under these conditions, the
stoichiometry of the compound is
preserved. The very narrow striae
correspond to crystal growth steps
approximately 30  angstroms in
height. See page 364. [M. H. Fran-
combe, Philco Scientific Laboratory]




CLEVELAND . 130th AAAS

Order Your General Program

It provides complete, detailed information about all the
sessions and symposia scheduled, the Annual Exposi-
tion of Science and Industry, and the Science Theatre.

Program Highlights

Moving Frontiers of Science A. M. Gleason on nature and direc-
tion of current mathematical research; A. L. Schawlow on infrared
optical masers; V. G. Dethier on biology of behavior; Gordon J. F.
MacDonald on deep structure of continents and ocean basins.
Interdisciplinary Symposia AAAS day: Uses of lasers and masers;
philosophical aspects of present-day cosmogony and cosmology; de-
velopmental aspects of immunity; biological and sociological research
on the effects of human reproduction control; the federal government,
science, and the universities.
Special Sessions AAAS Presidential Address by Paul Gross; the
AAAS Distinguished Lecture by J. K. Galbraith; the Joint Address
of Sigma Xi and Phi Beta Kappa by Paul Sears; the George Sarton
Memorial Lecture; and the National Geographic Society Illustrated
Lecture.
Other General Events Three-session symposium on Japanese sci-
ence sponsored jointly by the Science Council of Japan and the AAAS.
Two symposia sponsored by the Office of Economic and Statistical
Studies of the National Science Foundation: Planning and adminis-
tration of scientific research programs, and nontechnical aspects of
instrumentation and equipment in research and development.
AAAS Committees Sessions of the Cooperative Committee on the
Teaching of Science and Mathematics, the Committee on Science in
the Promotion of Human Welfare, and perhaps others.
Sections and Societies The 20 AAAS Sections and some 70 par-
ticipating societies are scheduling specialized symposia, and many have
sessions for contributed papers.
Science Theatre The latest foreign and domestic films.
Exposition The Annual Exposition of Science and Industry is con-
veniently located adjacent to the Ballroom on the mezzanine of the
Sheraton-Cleveland.
Advance Registration By registering in advance, you avoid delay
at the Registration Center on arrival, you receive the General Pro-
gram in time to plan your days at the meeting, and you permit your
name to be posted in the Visible Directory of Registrants when the
meeting opens.

Use the coupon below for advance registration or to order your
advance copy of the General Program.

AAAS
1515 Massachusetts Ave., NW
Washington 5, D.C.

(Check 1a or 1b)
la. [] Enclosed is $5.00 Advance Registration Fee. This brings me the General Program and Convention Badge.

1b. [] Enclosed is $3.00 for the General Program. (If | attend the meeting, the badge, which | need to obtain the privileges of the meeting,
will cost me $2.00 more.)
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(Please print or typewrite) (Last) (First) (Initial)
I oty T S Emisie; i La AT o WY e o)L e S b e e e T e R e o = e e sen

(For receipt of General Program)
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(May be added later, after arrival)
Please mail this coupon and your check or money order for the total amount to the AAAS.



MEETING « 26-30 DECEMBER

Reserve Your Hotel Room

Make sure you have the accommodations you prefer.
A list of headquarters hotels of participating societies
appears on page 280 Science, 19 July. The AAAS head-
quarters is the Sheraton-Cleveland.

The hotels for the AAAS Cleveland meeting have established
special, low flat rates and have reserved large blocks of rooms for the
meeting.

Use the coupon below to make your hotel reservation in Cleve-
land. Send your application to the AAAS Housing Bureau in
Cleveland, not to any hotel. Give a definite date and estimated hour
of arrival, and also probable date of departure. The Housing Bureau
will make the assignment and send you a confirmation in two weeks
or less.

A rollaway bed can be added to any room at $3.00 per night. Mail
your application now to secure your first choice of accommodations.

HOTEL RATES*
AMERICAN ASSOCIATION
FOR THE ADVANCEMENT OF SCIENCE

For a list of the headquarters of each participating society and sec-
tion, see page 280, Science, 19 July.

Hotel Single Bed Double Bed Twin Beds Suites
Sheraton-Cleveland $8.50 $14.00 $15.50 $33.00—$60.00
Statler-Hilton 8.50 14.00 15.50 28.00— 59.00
Manger 7.50 13.00 14.50 25.00— 35.00
Pick-Carter 7.50 13.00 14.50 32.50— 60.00
Auditorium 5.50—10.50 8.50—12.50 12.50—13.50

* All rooms are subject to a 3% Ohio state sales tax.

AAAS Housing Bureau
511 Terminal Tower Date of Application .......... Ceeeecanan tecescvessessesensesancane
Cleveland 13, Ohio

Please reserve the following accommodations for the 130th Meeting of the AAAS in Cleveland, 26—30 December 1963

First Choice Hotel ........................ Second Choice Hotel ...... .................. Third Choice Hotel ........cccivteececncncnns
Type of room: Single [] Double ] Double, twin beds [] Suite ] Rates: Desired ......... ceseess Maximum ....iciiiiienn
Number in party......citiiiiiiiieiiieireeieneeeieencnensnaasans Sharing this room will be: ....ciceeerieeieiicieenccccrsccsccencenns

(List name and address of each person, including yourself. Attach list if space is insufficient.)

P I T I I P I D A R I T I I eseecescsessscsssesssscsseccssccss o

DATES: ARRIVAL . ...cciiieienencnnnnnnn AM. ........ PM......... DEPARTURE .............ccccunn Ciescescsceseesessnesssccssssscacn
(These must be indicated—add approximate hour, A.M. or P.M.)
NAME ...... et eeeeaseceaaecaatestaatesea ettt acennaennna T T O T R T
(Individual requesting reservation) ‘Please print or type)
ADDRESS .......ccov0nevennn seeesceass ettt iesit e T S TR teessscescesccssescssssessesans
(Street) (City and Zone) (State)

Mail this coupon now to the Housing Bureau. Rooms will be assigned and confirmed in order of receipt of reservation.



Report from

BELL
LABORATORIES

Bell Laboratories’ E. G. Hughes tests printed circuit boards in experimental central office control equipment for 101-Electronic Switching
System. The system automatically detects trouble, switching out a defective unit and switching in a duplicate unit so service is not interrupted.

High-Speed Switching System Provides

New Telephone Services for Business

A new electronic switching system designed to meet
the special needs of business customers has been
developed at Bell Telephone Laboratories. This sys-
tem provides many new telephone services such as
a way for reaching a seven- or ten-digit number by
dialing only three digits, setting up conference calls
by dialing other customers into the conversation, and
automatically transferring incoming calls from your
phone to another by predialing special codes.

A notable feature of the new system is a high-
speed control unit. Operating from a telephone
switching center, the unit scans—thousands of times
per second—all the telephone connections in dozens
of business offices that may be located many miles
apart. It spends only two-thousandths of a second in
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each office, but in that time it determines what has
to be done and arranges for the necessary actions.

Another feature of the new system is the high-
capacity memory. From this, the control unit can
draw, in eight-millionths of-a second, such specific
instructions as how to handle a certain call.

The new switching system operates compatibly
with existing electromechanical switching systems
in the Bell System. Such Bell Laboratories inven-
tions as the transistor are indispensable to its com-
pactness and the high reliability of its operation.
The system was developed for use by businesses as
a private branch exchange, and a model has been
installed by Western Electric for trial by two New
Brunswick, New Jersey, companies.

BELL TELEPHONE LABORATORIES

World center of communications research and development



Instructions for Contributors

General Editorial Policies

All papers submitted are considered
for publication and acknowledged on
receipt. Most are sent to two or more
outside reviewers for evaluation of their
significance and soundness. The au-
thor’s membership or lack of member-
ship in the AAAS is not a factor in
selection. Papers are accepted with the
understanding that they have not been
published, submitted, or accepted for
publication elsewhere. However, short
reports of important findings may be
acceptable if they can be published in
Science before the complete results are
published in a specialty journal. Au-
thors will usually be notified of accept-
ance, rejection, or need for revision in
10 days to 3 weeks.

Types of papers. Three types of un-
solicited, signed papers are published:

Articles, Reports, and Letters. Meeting

Reports and Book Reviews are so-
licited. Familiarize yourself with the
general form of the type of paper you
wish to submit by looking over a recent
issue- of the journal, and then follow
the instructions for that type of paper.

Proofs. One set of galley proofs is
provided for each paper. Keep altera-
tions to a minimum, and mark them
only on the galley, not on the manu-
script. Extensive alterations may delay
publication by a week or two. Heavily
edited papers are returned to the au-
thor for approval before type is set.

Reprints. Reprints are provided at
cost. An order blank accompanies
proofs. .

Writing Papers

Organize your material carefully,
putting the news of your finding or a
statement of the problem first, support-
ing details and arguments second.

Make sure that the significance of

your work will be apparent to readers

outside your field, even if you feel |

you are explaining too much to your
colleagues. Present each step in terms
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of the purpose it serves in supporting
your finding or solving the problem.
Avoid chronological steps, for the pur-
pose of the steps may not be clear to
the reader until he finishes reading
the paper.

Provide enough details of method
and equipment so that another worker
can repeat your work, but omit
minute and comprehensive details
which are generally known or which
can be covered by citation of another
paper. Use metric units of measure. If
measurements were made in English
units, give metric equivalents.

Avoid specialized laboratory jargon
and abbreviations, but use technical
terms as necessary, defining those likely
to be known only in your field. Read-
ers will skip a paper they do not under-
stand. They should not be expected to
consult a technical dictionary.

Choose the active voice more often

k‘thén:you choose the passive, for the

passive voice usually requires more
words and often obscures the agent of
action. Use first person, not third; do
not use first person plural when singu-
lar is appropriate. Use a good general
style manual, not a specialty style man-
ual. The University of Chicago style
manual, the style manual of the Ameri-
can Institute of Physics, and the Style
Manual for Biological Journals, among
others, are appropriate.

Manuscripts

Prepare your manuscript in the
form used by Science. Use a good
bond paper for the first copy. Submit
two carbons. Do not use “erasable” or
thin paper for the first copy. Double
space title, abstract, text, signature, ad-
dress, references (including the lines of
a single reference), figure legends,
tables (including titles, column head-
ings, body, and footnotes). Do not use
single spacing anywhere. Put the name
of the first author and the page number
in the upper righthand corner of every
page.

Paging. Use a separate page for the
title: number it page 1. Begin each
major section—text, references and
notes, and figure legends—on a new
sheet. Put each table on a separate
sheet. Place figure legends and tables
after the references.

Titles. Begin the title with a word
useful in indexing and information
retrieval (not “Effect” or “New”).

References and Notes. Number all
references to the literature, footnotes,
and acknowledgments in a single se-
quence in the order in which they are
cited in the text. Gather all acknowl-
edgments into a single citation, and
keep them short (“I thank,” not “I wish
to thank”). Cite all references and
notes but do not cite them in titles
or abstracts. Cite several under one
number when feasible. Use Chemical
Abstracts List of Periodicals for ab-
breviations of journal names. If the
journal is not listed there, provide the
full name. Use the following forms:

Journal: H. Smith, Am. J. Physiol.

- (1931).v

98, 279

Book: F. Dachille and R. Roy, Modern Very
High Pressure Techniques (Butter~
worth, London, 1961), pp. 163-180.

Chapter: F. Dachille and R. Roy, in Reactivity

of Solids, J. H. De Boer, Ed., (Else-
vier, Amsterdam, 1960), p. 502.

Hlustrations. Submit three copies of
each diagram, graph, map, or photo-
graph. Cite all illustrations in the text
and provide a brief legend, to be set in
type, for each. Do not combine line
drawings and photographs in one illus-
tration. Do not incorporate the legend
in the figure itself. Use India ink and
heavy white paper or blue-lined co-

- ordinate paper for line drawings and

graphs. Use heavier lines for curves,
than you use for the axes. Place labels
parallel to the axes, using capital and
lower-case letters: put units of mea-
surement in parentheses after the label
—for example, Time (sec). Plan your
figures for the smallest possible printed
size consistent with clarity.
Photographs should have a glossy
finish, with sharp contrast between
black and white areas. Indicate mag-
nification with a scale line on the

photograph.

Tables. Type each table on a sepa-
rate sheet, number it with an arabic
numeral, give it a title, and cite it in
the text. Double space throughout.
Give each column a heading. Indicate
units of measure in parentheses in the
heading for each column. Do not
change the unit of measure within a
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column. Do not use vertical rules. Do
not use horizontal rules other than
those in the heading and at the bottom.
A column containing data readily cal-
culated from data given in other col-
umns can usually be omitted; if such
a column provides essential data, the
columns containing the other data can
usually be omitted.

Plan your table for small size. A
one-column table may be up to 42
characters wide. Count characters by
counting the widest entry in each table
column (whether in the body or the
heading) and allow three characters for
spaces between table columns. A two-
column table may be 90 characters
wide.

Equations and formulas. Use quad-
ruple spacing around all equations and
formulas that are to be set off from
the text. Most should be set off. Start
them at the left margin. Use the solidus
for simple fractions, adding the neces-
sary parentheses. But if braces and
brackets are required, use built-up
fractions. Identify hand-written symbols
in the margin, and give the meaning of
all symbols and variables in the text
immediately after the equation.

Articles

Articles may range in length from
2000 to 5000 words. Write them clearly
in reasonably nontechnical language.
Provide a title of one or two lines of
up to 26 characters per line and a
subtitle consisting of a complete sen-
tence in two lines with a character
count between 95 and 105 for the sen-
tence (spaces between words count as
one character each). Do not break
words at the ends of lines. Write a
brief author note, giving your position
and address. Do not include acknowl-
edgments. Place title, subtitle, and
author note on page 1. Begin the text
on page 2.

Insert subheads at appropriate places
in the text, averaging about one sub-
head for each three manuscript pages.
Keep them short—up to 35 characters
and spaces. Do not use more than one
degree or level of subheads.

Provide a summary at the end.

Do not submit more than one illus-
tration (table or figure) for each 800
words unless you have planned care-
fully for grouping. With such planning,
many illustrations can be accommo-
dated in one article. Consult the edi-
torial office for help in planning.
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Particularly good photographs suit-
able for use on the cover are desired
if they can be published in connection
with an article.

Articles in the series on Current
Problems in Research are usually so-
licited. Each is focused on a problem
and the mode by which it is being
attacked but presents enough of the
background and state of knowledge in
the field to let the reader appreciate
the significance of the problem under
discussion.

Reports

Short announcements of current re-
search results are published in the
Reports section. A report should have
news value for the scientific commu-
nity or be of unusual interest to the
specialist or of broad interest because
of its interdisciplinary nature. It should
contain solid research results or re-
liable theoretical calculations. Specula-
tion should be limited and is permis-
sible only when accompanied by solid
work. The preferred length is 600 to
1200 words, but longer papers can be
accommodated if the extra length is
necessary to present the news. Limit
illustrative material (tables and figures)
to one item of two-column width or to
two items of one-column width. More
can be accommodated, but papers with
limited amounts of illustrative material
(preferably one column wide) can be
published most expeditiously.

Title. Begin the title with an im-
portant word (preferably a noun) that
is likely to be useful to indexers. The
title may be a conventional one (com-
posed primarily of nouns and adjec-
tives), a sentence (containing a verb),
or a structure with a colon (Nictitating
Membrane: Classical Conditioning and
Extinction in the Albino Rabbit).
Limit it to three lines of complete
words of no more than 32 characters
per line (spaces between words count
as one character each). Do not use
abbreviations. Type the title in the
middle of page 1.

Abstract. Provide an abstract of 45
to 55 words on page 2. The abstract
should amplify the title but should
not repeat it or phrases in it. Quali-
fying words for terms used in the title
may be used. Tell the results of the
work, but not in terms such as
« »”  “was found” or “is de-
scribed” or “is presented.”

Text. Begin the text on page 3. Put

the news first. Do not refer to unpub-
lished work or discuss your plans for
further work. If your paper is a short
report of work covered in a longer
paper to be published in a specialty
journal, you may refer to this paper
if it has been accepted. Name the jour-
nal. If the manuscript has not been
accepted, refer to it as “in preparation.”
Omit references to private communi-
cations. Do not use subheads.

Signature. List the authors on the
last page of the text and give a simple
mailing address.

Recetved dates. Each report will be
dated the day an acceptable version is
received in the editorial office.

Letters

The Letters section provides a fo-
rum. Letters may be comments on ma-
terial already published or expressions
of opinion about any question of in-
terest to scientists. No illustrations are
used. Technical comments and letters
containing data will be considered for
publication as reports.

Letters will be judged only on clarity
of expression and interest to the scien-
tific public. Keep them short and to the
point; the preferred length is 250
words, but longer letters may be ac-
cepted. The editors may shorten letters.
Proofs are not furnished to authors; re-
prints are not available.

Meeting Reports

Meeting reports should summarize
a few of the most important scientific
results and give an interpretation of
them in terms that can be understood
by a wider audience than that repre-
sented by those who attended the sym-
posium. Focus your report on events
that will have interest, news value, and
significance to an audience of varied
background. A definitive report is not
possible, and a catalog of who spoke
on what subject is dull.

Book Reviews

Book reviews for Science are solic-
ited. Describe, appraise, and evaluate
the book. Write for a general scientific
audience. Consider the book’s scope,
purpose, contents, and potential useful-
ness, and state your opinion of the
book clearly and concisely.
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1L MKW unsurpassed accuracy for pH and mV measurement

an all-new pH meter developed for
critical applications by

RADIOMETER : 7o

Radiometer pHM4 features these outstanding advantages:

HIGH RESOLUTION
Effective Scale length over 140”, or 10” per pH.

e Reproducibility to #+0.001 pH.
e High Readability—10" scale length per pH.

® Uses complete range of Radiometer plug-in or remote
electrodes.

e Built-in battery condition test, and Standard Cell.

e 1,000 hours of service from 2 types of readily obtainable
1.5 volt dry cells.

e Meter type null indicator—no glow lamp, ULTRA MICRO CAPILLARY ELECTRODE E5021

An ideal companion for pHM4 in blood work,
Completely thermostatted—requires only 25 micro-
liters sample volume.

e Ideally suited for pH measurements on blood and body

fluids with Radiometer Ultra Micro Elecirode Unit E5021,

Write for descriptive literature

SOLD AND SERVICED IN U.S.A. BY METER
THE LONDON COMPANY @ RA

3355 Edgecliff Terrace CLEVELAND 11, OHIO 72 Emdrupvej COPENHAGEN, DENMARK -

In Canada: Factory representatives Bach-Simpson Limited; sold and serviced by Canadian Laboratory Supplies Limited
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THE GREATEST ADVANCE EVER MADE
IN LIGUID SCINTILLATION INSTRUMENTATION...

NEW! Space-saving, compact design
(Only 37" wide, 13%4" high, 24” deep)

NEW! Integrated refrigeration system
NEW! Removable sample tray

VANGUARD'S NEW MODEL 2210 REFRIGERATED
AUTOMATIC LIGUID SCINTILLATION SPECTROMETER!

Vanguard sets the pace with the most compact,
space-saving, refrigerated automatic liquid scin-
tillation spectrometer available anywhere . . . the
new Model 2210. This fully integrated system
offers you far more convenience and time-saving
features than large, space-consuming models,
yet is reasonably priced. And here's what we
mean by features:

Requires less than 7 square feet of bench space!
All components including electronics, automatic
sample changer and refrigerated detection sys-
tem are integrated into one compact cabinet
measuring just 37" wide, 13}4” high and 24" deep.
Virtually eliminates manual handling of sample
vials! Due to the use of a lightweight removable
sample tray, you can now load or unload an entire
run of samples in one operation. This exclusive
Vanguard feature gives you unparalleled sample
handling convenience.

VANGUARD INSTRUMENT COMPANY

Designers and Manufacturers of Pr

P. O. Box 244, LaGrange, lllinois, FLeetwood 2-1600 o
San Francisco, Calif., 115 Montgomery Street, EXbrook 2-0511
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Speeds your research! For routine screening
procedures, an exclusive Low Sample Reject Sys-
tem automatically counts or rejects samples ac-
cording to activity. You save hours of counting
time 'iri"& single run of samples.

Eliminates multiplexity of system controls!
Logic functions are remarkably simplified. New
lighted visual indicators for operating sub-groups
speed your programming . . . prevent any pos-
sible operator error.

In every way, Vanguard's new Model 2210 is a
revolutionary development. It's another example
of how Vanguard sets the standard. .. in research
instrumentation and systems concept engineering.

To learn more about the many advantages of
Vanguard's new Model 2210, write today.

VAINGUARD

tation for R ch

Regional Offices: New York, N. Y., 520 Fifth Avenue, TN 7-1998

Baltimore 2, Maryland, 217 North Calvert Street, 301-727-3666
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MODERN EFFICIENCY-MINDED LABS are turning to corro-
sion-resistant Nalgene® labware. Strictly a product of twentieth cen-
tury research and technology, plastic labware has really come of age.
Not only less costly than glass, but endowed with superior qualities
. unbreakable, lighter-in-weight and ever-so-much safer. They're
so easy to handle, and shatter-proof. Nalgene wash bottles, for in-
stance, have many unique design features. Blow-molded, with dis-
pensing tube set in a boss on the shoulder of the bottle. Tip the bottle,
the tube is always in the fluid. Fill the bottle, tubing is not exposed to
contamination. Use Nalgene plastic labware, available in a multitude
of items. See how really efficient a
laboratory can be. Ask your laboratory

[ ]
[ ]
supply dealer or write for your copy @ NALGENE

of Catalog L-926 Dept. 2731, The Nalge LABVARE
Co., Inc., Rochester 2, New York. Leader in quality plastic labware since 1949
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their field of study is potentially the
most dynamic of all. Too often they
have been ignorant or even contemp-
tuous of process, and to all appearances,
involved mainly in the invention of
complex and rather meaningless termi-
nologies. But these taxonomists, anato-
mists, and ecologists do not express
the essence of their specialties any
more than does the molecular biologist
who thinks all plants and animals are
more or less identical except that they
contain slightly different DNA’s, or
than the physiologist who has no knowl-
edge of or interest in the functioning of
the parts of his organism in any en-
vironment other than the laboratory
incubator or the test tube.

For the society we live in to function
and advance we need every encourage-
ment, not only to biologists and other
scientists, but also to musicians, artists,
writers, sociologists, engineers, plain
every-day working people, and others,
with no peck-order intended. Similarly,
all pertinent fields in biology must be
encouraged if we are to maintain a
healthy science and continue on really
to understand and control the living
world around us.

CHARLES C. Davis
Department of Biology,
Western Reserve University

Western Europe:
Research and Development

I agree wih your general observations
on the rapidly advancing state of re-
search and development in Western
Europe [Science 140, 773 (17 May
1963)]. However, some of your com-
parisons regarding the present situa-
tion are probably not valid.

Commerce alone does not determine
the relative technological position of
nations, particularly when one of those
nations has vastly different standards
of external and internal modes of com-
merce. Your values for research costs
in Europe are much too low. Perhaps
the figure of one-fourth represents the
situation as it was quite a number of
years ago.

With respect to most of the param-
eters—size of the effort and genera-
tion of new ideas—the United States
can certainly be said to be ahead of
any nation in Europe. However, the
Europeans have the advantage that they
are seriously examining the question of
the proper level of research and devel-
opment expenditure in relation to eco-
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nomic growth at a time when their
research and development expenditures
are still relatively low. Consequently,
they may be able to make better use
of future expenditures.

ARNOLD KRAMISH
Rand Corporation, 1000 Connecticut
Avenue, NW, Washington 6, D.C.

Tribute to F. R. Moulton

I often wonder whether the present
officers of the AAAS, to say nothing
of its members, realize the extent of
their indebtedness to Forest Ray Moul-
ton, with whom I had the privilege of
working in the Association from 1943,
when he was 71, until 1948, when he
retired. He died in 1952.

It is not my intention here to write
a biographical sketch of Moulton. I
merely want to point out that Moulton
in his 70’s was still an enormously
strong and able man, and was abso-
lutely devoted to the advancement of
the AAAS. Perhaps if I called him the
de Gaulle of American science, I
would convey briefly a fairly accurate
impression of his characteristics.
Moulton was admirable, but to most
people not lovable, and he could be
almost ruthless in his drive to build
up the AAAS. Unfortunately, I think,
he scorned the art of social diplomacy
and lived a rather lonely life. However,
such a man was needed to conduct
negotiations for the purchase of Science
and the Scientific Monthly from the
Cattell estate.

Today Science belongs to the Asso-
ciation through Moulton’s efforts; the
headquarters building of the Association
has its present fine location at Scott
Circle because Moulton selected and
procured the site; the excellence of the
AAAS symposium series stems from his
personal editorial work; and the sol-
vency of the Association during his
period was assured by his careful, some
would say penurious, fiscal manage-
ment. Remember that his were the days
before government support of science
became prevalent, that he had been
- born in a log cabin in Michigan, and
that his distinguished career in celestial
mechanics at the University of Chicago
was the result of his native ability and
tireless personal efforts.

I think of Moulton as the most rug-
ged individualist I have known—the
builder of the AAAS during a critical
decade of its history. As such, it would
seem fitting to remember and honor his
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Rotary
Evapo-Mix

Evaporate Multiple Fraction Cuts
Directly From Test Tubes in 10-20
Minutes!

FEATURES:

® Internal variable voltage transformer controls
vibration rate.

® Simultaneously evaporates 10 test-tubes or
centrifuge tubes, 16-25mm. diameter.

® Connects to efficient water aspirator as
vacuum source.

® Automatic thermoregulator controls tempera-
ture of water bath.

@ Controlled circular vibration creates deep
swirling to prevent “‘bumping’’ during heating
under vacuum.

PRICE COMPLETE with Pyrex Manifold

$436.00
with Stainless Steel Manifold

$444.00

With the Rotary Evapo-Mix it is possible to achieve in a single test-tube evaporation
rates for water of 1.0 ml/min., ethanol, 4.2 ml/min., methanol, 4.5 ml/min., ethyl
acetate, 7.2 ml/min., and for acetone, 10.0 ml/min., with all 10 test tubes attached,
evaporation decreases approximately 25%.

Request Bulletin §-3-2100 for complete details.

Watenr
- Booster

Eliminates the Hazards of Inade-
quate or Fluctuating Water Pres-
sure which can mean the Loss of
Valuable Time and Material!

FEATURES:
@ RAISES and HOLDS PRESSURE at 40 psi

® Provides 2 independent and Powerful Aspi-
rators

@® Noiseless in operation—continuous duty—
ds no i or repl t parts.

® Can be installed without any plumbing or
building alterations.

For 110-115V 60 cycle only$249.00

For laboratories where water pressure is low or uneven . . . on upper floors of tall
buildings . . . in rural or undeveloped areas. . . .
Complete with overload-protected % HP, single-phase, induction-type motor, water
turbine, stainless-steel water reservoir tank, 2 polyethylene water aspirators, 16” long,
10” wide, 23" high.

Request Bulletin $-2-9000 for complete details.
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name. Therefore, I propose that, at an
appropriate time and with suitable cere-
mony, the headquarters building at
1515 Massachusetts Avenue be named
Moulton Hall, and be so indicated on a
plaque at the entrance.

FrRaNK L. CAMPBELL
National Academy of Sciences—
National Research Council,
Washington, D.C.

Scientist Reviewers Beware

A recent episode in professional re-
viewing, which has occurred in the pres-
ent fever-heat atmosphere in which all
discussions of race are being conducted,
has highlighted a hazard about which I
suspect many scientists, accustomed to
reviewing for scientific journals, are not
aware.

The episode in question, which stirred
up a mare’s nest of moral indignation,
mutual recrimination, and accusation,
resulted from the fact that Theodosius
Dobzhansky followed a scientific re-
viewing ethic rather than a literary re-
viewing ethic when he wrote a critical
review of Carleton Coon’s book, The
Origin of Races, at the request of the
Saturday Review. In accordance with a
practice of scientific courtesy, he sent
a copy of his review manuscript to
Coon. Coon responded by asking for
the right to reply—again a correct re-
sponse in the case of a review appear-
ing in a scientific journal.

But in the case of a journal like the
Saturday Review, it is incorrect to send
a copy of the manuscript of a review
anywhere else before the review has
actually been published. Literary review
journals have to guard against prema-
ture quotation by other publishers, and
last-minute changes in makeup may
mean that a review is not run at all.

The Saturday Review, in response to
Coon’s request, tried to arrange an in-
terview with him, but by the time this
was planned for, he had left for Europe.
Meanwhile, another section of the Sat-
urday Review had run some excerpts
from the book.

Friends of Dobzhansky joined him
in the belief that his review was being
held up because of pressures against the
review’s content—an assumption that
was not justified by the Saturday Re-
view’s record of liberalism. They began
to write letters of protest, to which the
Saturday Review’s editors reacted with
what they felt to be fully justified an-
noyance. As a result, the editors rejected
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the review, which was in preparation
for publication, and thus what had
started out as a misunderstanding be-
came a cause célébre, in which the is-
sues were still further clouded. Finally,
the review itself, in an extended form,
was published in the Scientific American
[“A debatable account of the origin of
races,” Sci. Am. 208, No. 2, 169
(1963)1.

In investigating the whole affair I
realized that, although I have reviewed
for literary as well as for scientific
journals all my professional life and
would never send a review intended for
a literary journal to anyone before its
publication, nevertheless I had never
articulated this rule.

As science comes closer to public is-
sues and as scientists are asked to come
out of their ivory towers of scientific
reviewing, with its particular rules of
scientific courtesy, it will be useful to
remember that different sets of rules
apply to the two kinds of reviewing.
This is the more important in situations
where technical difficulties may, quite
unnecessarily, add fuel to the fires of
legitimate controversy.

MARGARET MEAD
American Museum of Natural History,
New York

Whales and Cows: Stomach Capacity

In the book review of Whales by E.
J. Slijper [Science 140, 166 (12 Apr.
1963)] it is stated in the center of col-
umn 3 that “the stomach of a domestic
cow does not hold 55 gallons.” Ap-
parently there was much in Slijper’s
book to criticize, but the accuracy of
this particular statement is not one of
them.

The stomach of the cow may be
considered to consist of four parts:
the rumen, reticulum, omasum, and
abomasum. According to Sisson and
Grossman in Anatomy of the Domestic
Animals: “The capacity of the stom-
ach varies greatly depending on the age
and size of the animal. In cattle of me-
dium size it holds 30 to 40 gallons,
in large animals 40 to 60, in small 25
to 35.”

A critical review is a worthwhile
contribution. However, a reviewer can
do himself discredit as well as the au-
thor if he is inaccurate or hypercritical.

ARTHUR FREEMAN
American Veterinary Medical
Association, 600 South Michigan
Avenue, Chicago 5, Illinois
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Until you’ve actually
worked with this new
transparency repro-
ducer, it’s hard to
believe that the
Repronar is so versa-
tile and useful. But
we would like to tell
you more about it—specifically in
terms of your own 35mm production
requirements. Think for a moment
about your plans for making maxi-
mum use of 35mm color, and then
check in the coupon the jobs you
want a reproducer to do. We’ll follow
through with the information you
need, and the name of your nearest
Repronar dealer. There’s no obliga-
tion, of course.
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“...an important advance in service to

On July 1, 1963, Beckman Instruments, Inc., began
direct selling of its analytical instruments and acces-
sories formerly sold through dealers. This logical step
in our continuing growth is an important advance in
service to our customers.

Twenty-eight years ago we had only one product—a
relatively simple pH meter. Having no sales organ-
ization, we marketed it through laboratory apparatus
dealers. Today we produce 508 analytical instru-
ments and accessories. Just prior to July Ist, most of
these were sold by 28 dealers. Not all, however. Over
the years the increasing complexity of some instru-
ments and instrument applications made necessary
direct communications between users and our own
specially trained instrument engineers. This led to
direct selling of certain products such as infrared
spectrophotometers and process instruments. To
serve users of these instruments we have gradually
built a corps of capable sales and service engineers.

&\NEEN BECKMAN ANpD

d»rect

€cT SERVICE : D-RECS

»-0:S31vS 1034-a: BE
COMMUNICATION : nO™

As we look into the future, it seems clear that in our
rapidly changing technology, the needs of our cus-
tomers will be served better by a direct user-manu-
facturer relationship than by continued interposition
of dealers. To meet this responsibility, we have estab-
lished eleven fully stocked warehouses, strategically
located to assure surface delivery anywhere in the
United States and Canada in less than 24 hours. We
have opened 33 new field offices staffed by 214 spe-
cially trained Beckman Sales and Service Engineers.
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To our customers we cite the following benefits of
direct sales and service:

1. FULLER UNDERSTANDING OF YOUR NEEDS

We believe your instrument needs can be best satis-
fied if you and your Beckman Sales Engineer have a
mutual understanding of your analytical problems
and have the opportunity to solve them together.
Because of his laboratory background, the Beckman
Sales Engineer speaks your language. He sees prob-
lems as you see them. His Beckman training enables
him to select the exact instrument, accessory or com-
bination of instruments that fits your particular
requirements.

2. MORE PROFITABLE USE OF YOUR INSTRUMENTS

A major portion of our new customer service program
consists of the after-sale benefits you receive. For
example, you may be unaware of additional profit-
able applications for your instruments that exist
today right in your laboratory. Your Beckman Sales
Engineer will help you maximize your instruments’
potential. And the Beckman Service Engineer knows
your instruments. His sole function is to give you
quick and reliable service. This he does well.

3. FREE EXCHANGE OF IDEAS

For the first time the total technical resources of our
company are readily accessible to you through your
Beckman Sales Engineer. Whether you want to dis-
cuss ideas with our research people, our process
engineers, our international specialists, or our domes-
tic market experts who range from medical research
to petrochemical analysis, we invite your inquiry. A
free exchange of ideas can lead to better solutions of
your problems, new discoveries, and even new kinds
of instrumentation which will lead to accelerated
scientific progress.

We hope that you will wish us well in this significant
advance in customer service, and that you will join
us in saying thank you to our many dealer friends
who have served you in the past.

ot O, ffocktmom

PRESIDENT

SCIENCE, VOL. 141






318

and 10 more—— i ;__- . As long

10 more,

e

) more, and

as empty test tubes in handsome red po!ypr.opylﬁen,e racks

(holding 10 each) are supplied on the right, the same may be

removed from the left — with enclosed fractions, of course.
Twenty (20) racks can be put in the apparatus for the period
of unattended run. Write GILSON MEDICAL ELECTRONICS,

Middleton, Wisconsin, for data on the

GME LINEAR FRACTIONATOR

-
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The American Association for the Advancement
of Science was founded in 1848 and incorporated
in 1874. Its objects are to further the work of scien-
tists, to facilitate cooperation among them, to im-
prove the effectiveness of science in the promotion
of human welfare, and to increase public under-
standing and appreciation of the importance and
promise of the methods of science in human progress.

Information Transfer and Retrieval

Keeping informed of new research results is a matter of concern
to all who are engaged in science or technology. However, the
magnitude of the problem and the mechanisms employed for the
transfer and retrieval of information differ widely, depending on the
kind of activity involved. For those engaged in efforts at the leading
edges of scientific discovery, information retrieval presents no great
problem. For those engaged in technology, and especially those con-
cerned with patents, a more serious difficulty exists, one which has
been described as an information crisis. This has received attention
from the President’s Science Adviser, Jerome Wiesner, and is cur-
rently the concern of a committee in Congress headed by Repre-
sentative Pucinski of Illinois.

In some areas of fundamental research there is no crisis, for jet
travel and the telephone permit fast and complete interchange of
information. -Consider the procedures of scientists who are leaders
in a field such as molecular biology. These men (or women) quickly
become aware of each other’s work and come to form an invisible
college. They keep each other informed of progress through visits,
telephone calls, letters, and mimeographed preprints of papers. By
common consent they publish in a limited number of journals., While
they participate to a degree in the large national meetings, their
favorite place of meeting is the small, closed symposium.

Membership in the “college” is informal and is won on the basis of
scientific contributions. Young men achieve it most readily by work-
ing in a laboratory where the senior workers already belong. There
they have an opportunity to learn early of new developments and
current ideas. Nevertheless, a man of sufficient competence and
imagination, no matter where he is working, can achieve member-
ship through excellence. k

Men who are active in a fast-moving field know that only a limited
number of workers are likely to make significant discoveries, and
that they themselves can keep abreast of new developments if they
are in close contact with those few. They also know that colleagues
with whom they are not in contact, and even newcomers, will publish
their findings in perhaps a half dozen journals. It is not even necessary
for each individual to scan this limited number of publications, for
he will learn through the “grapevine” of anything particularly sig-
nificant. ’

Another advantage possessed by a member of the “college” is the
ability to readily evaluate the work of others. Through his own
judgment and through consultation with others he can quickly
identify those who do highly imaginative, reliable work and be
warned of those who are careless. It is also easy for him to spot
and disregard those who talk about, and publish repeatedly, the
same limited body of facts, or variants of them.

The attitude of those who have ready access to new information
relevant to their activities and who can obtain evaluated material
of prime significance was expressed by one molecular biologist, who
told me, “If all of human knowledge could be put on a computer
and I could press a button and get all the information on DNA,
I doubt that I would ever touch the button.”

For those who are not on the “grapevine” or who wish to apply
the results of basic research, the problem is quite different, and a
well-conceived machine system of information retrieval would be
useful. To be of maximum value, however, such a system would have
to possess the speed and some of the capacities of evaluation already
enjoyed by members of the invisible colleges.—P.H.A.
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and served to emphasize the difficulties
involved in such studies and the neces-
sity for a great number and a wide
variety of measurements. These studies,
including the investigation of adequate
control populations in regions of lower
natural radiation levels, have barely
begun and it appeared clear that much
more time and effort on the part of
workers in many disciplines will be re-
quired to isolate any definitive environ-
mental factors, of which natural radia-
tion is only one.

The symposium was supported by the
U.S. Atomic Energy Commission, Di-
vision of Radiological Health of the
U.S. Public Health Service, and Rice
University.
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Health and Safety Laboratory,
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Forthcoming Events

August

19-30. Macromolecules. statistical theo-
ry, seminar, Hanover, N.H. (Dean of
Summer Programs, P.O. Box 833, Han-
over)

19-31. Geodesy and Geophysics, 13th
general assembly, Berkeley, Calif. (W. E.
Smith, AGU, 1515 Massachusetts Ave.
NW, Washington 5)

20-23. Western Electronic Show and
Conf., San Francisco, Calif. (J. D. Noe,
WESCON, 701 Welch Rd., San Francisco)

20-24. Poultry Science Assoc., Still-
water, Okla. (W. E. Shaklee, Cooperative
State Experiment Station Service, USDA,
Washington 25)

20-26. Psychology, 17th intern. congr.,
Washington, D.C. (American Psychological
Assoc., 1333 16th St. NW, Washington 6)

20-26. Zoological Nomenclature, intern.
committee meeting, Washington, D.C.
(W. E. China, British Museum of Natural
History, Cromwell Rd., London S.W.1)

20-27. Zoology, 16th intern. congr.,
Washington, D.C. (Secretary of the Con-
gress, Natl. Acad. of Sciences, 2101 Con-
stitution Ave., NW, Washington 25)

21-23. Biochemical Conf., Pacific Slope
annual, Honolulu, Hawaii. (P. E. Wilcox,
Dept. of Biochemistry, Univ. of Wash-
ington, Seattle 5)

21-29. International Conf. on Popula-
tion, Ottawa, Ont., Canada. (B. Benjamin,
Intern. Union for the Scientific Study of

Population, General Register Office,
Somerset House, London W.C.2, Eng-
land)

22-24. National Council of Teachers of
Mathematics, Pittsburgh, Pa. (E. G.
Begle, Stanford Univ., Stanford, Calif.)

24-25. Transactional Analysis, first sum-
mer conf., Monterey, Calif. (E. Berne,
Box 5747, Carmel, Calif.)

25-28. Soil Conservation Soc. of Amer-
ica, Logan, Utah. (H. W. Pritchard, Soil
Conservation Soc., 7515 Northeast An-
keny Rd., Ankeny, Iowa)

25-29. Medical Correctional Assoc.,
Portland, Ore. (F. L. Rouke, 14 Studio
Arcade, Bronxville, N.Y.)

26-28. Simulation for Aerospace Flight,
specialists meeting, Columbus, Ohio. (Inst.
of the Aerospace Sciences, 2 E. 64 St.,
New York 21)

26-28. Superconductivity, intern conf.,
Hamilton, N.Y. (R. W. Schmitt, General
Electric Research Laboratory, P.O. Box
1088, Schenectady, N.Y.)

26-29. American Sociological Assoc.,
Los Angeles, Calif. (T. Parsons, Dept. ot
Social Relations, Harvard Univ.,, Cam-
bridge 38, Mass.)

26-30. American Mathematical Soc.,
68th summer, Boulder, Colo. (Mrs. R.
Drew-Bear, Special Projects Dept., AMS,
190 Hope St., Providence 6, R.1.)

26-30. Rheology, 4th intern.
Providence, R.I. (R. S. Rivlin,
Univ., Providence 12)

26-30. Solar Spectrum, intern. symp.,
Utrecht, Netherlands. (C. de Jager, Theo-
retical Dept., Sterrewacht, Servaasbolwerk
13, Utrecht)

26-31. Haematology, European Soc.,
9th congr. Lisbon, Portugal. (Secretary,
Haematology Congr., Dept. of Haematol-
ogy, Inst. of Tropical Medicine, Lisbon)

27-30. Alaskan Science Conf., Anchor-
age. (A. H. Mick, Alaska Agricultural Ex-
periment Station, Palmer)

27-30. American Physiological Soc.,
Coral Gables, Fla. (M. Edwards, Physi-
ology Dept., Univ. of Miami School of
Medicine, Coral Gables 34)

27-30. Computing Machinery Assoc.,
natl. conf., Denver, Colo. (F. P. Venditti,
Univ. of Denver, Denver 10)

27-31. American Inst. of Biological
Sciences, Amherst, Mass. (R. A. Jester,
Dept. of Floriculture, Univ. of Massa-
chusetts, Amherst)

27—4. Automatic Control, 2nd intern.

congr.,
Brown

congr., Basel, Switzerland. (A. von
Schulthess, Wasserwerkstr. 53, Zurich 6,
Switzerland)

28-31. Electron Microscope Soc. of

America, 21st annual, Denver, Colo. (V.
L. Van Breemen, Mercy Inst. for Bio-
medical Research, 2920 E. 16 Ave., Den-
ver 6)

28—4. British Assoc. for the Advance-
ment of Science, Aberdeen, Scotland. (Sir
G. Allen, Burlington House, Piccadilly
House, London, England)

29-30. Solvation Phenomena, symp.,
Calgary, Alberta, Canada. (P. J. Krueger,
Dept. of Chemistry, Univ. of Alberta,
Calgary)

29-31. Pollen Physiology and Fertiliza-
tion, symp., Nijmegen, Netherlands. (H.
F. Linskens, Dept. of Botany, Univ. of
Nijmegen, Driehuizerweg 200, Nijmegen)

29—4. American Psychological Assoc.,
Philadelphia, Pa. (E. B. Newman, Me-
morial Hall, Harvard Univ., Cambridge
38, Mass.)

30-1. Pancreatic Islets, intern. symp.,
Uppsala, Sweden. (S. Brolin, Univ. of
Uppsala, Uppsala)

30-2. Individual Psychology, intern.
congr., Paris, France. (H. Schaffer, 28 rue
des Archives, Paris 4)
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